Effect of 1-oleoyl-2-acetylglycerol and other lipids on phosphatidylcholine synthesis and cholinephosphate cytidylyltransferase activity in cultured type II pneumocytes.
We previously reported that addition of phosphatidylglycerol to the culture medium stimulates phosphatidylcholine synthesis and cholinephosphate cytidylyltransferase activity in type II pneumocytes. In view of the known biological effects of diacylglycerols and since phosphatidylglycerol could be metabolized to diacylglycerol, we now examined the effects of diacylglycerols on the same parameters. The rate of choline incorporation into phosphatidylcholine was increased 30-60% by 10 microM phosphatidylglycerol, diolein, mixed diacylglycerols and 1-oleoyl-2-acetylglycerol (OAG). The effects of phosphatidylglycerol and OAG were not additive, suggesting a similar mechanism of action. The diacylglycerols and phosphatidylglycerol increased the activity of cholinephosphate cytidylyltransferase in type II cell sonicates by 35-50%, but had no effect on the activities of choline kinase, cholinephosphotransferase or 1-acylglycerophosphocholine acyltransferase. Again, the effects of OAG and phosphatidylglycerol on cytidylyltransferase were not additive. It is known that addition of lipids to the assay mixture increases the activity of cholinephosphate cytidylyltransferase in vitro and inclusion of the above lipids (1.1 mM) in the in vitro assay mixture increased cytidylyltransferase activity in type II cell sonicates. In addition, the stimulatory effects of OAG and of diolein, as well as of phosphatidylglycerol as reported previously, in the culture medium on cytidylyltransferase activity in type II cells were diminished or abolished when the assay was carried out in the presence of sufficient amounts of the same lipids to stimulate maximally the activity in vitro. These data show that lipids in the culture medium stimulate phosphatidylcholine biosynthesis in type II cells by direct activation of cholinephosphate cytidylyltransferase.